The final decision to perform a certain method of hysterectomy customarily mirrors experience and level of comfort with a particular surgical approach in the context of the patient's condition and indication for surgery. Given the morbidity and recovery associated with a laparotomic incision, every effort should be made to avoid abdominal hysterectomy. The best available evidence points to the advantage of the vaginal approach over other methods of hysterectomy for benign conditions. Regrettably, the state of education in residency programs is not providing a level of surgical competency to meet this charge. Whenever vaginal surgery is not an option, laparoscopically assisted hysterectomy offers the best alternative. Although the promises of supracervical hysterectomy have yet to be demonstrated, laparoscopic supracervical hysterectomy may offer the least morbid alternative to vaginal hysterectomy
Despite being the most common major gynecologic procedure in the world, hysterectomy has been a controversial issue since its beginning in the 19th century to the present day. Driven by its physical, emotional, economic, sexual, and medical significance for women, the role of hysterectomy in female healthcare and how best to perform this procedure continue to be a matter of diverse debate. Albeit at odds with the ideals of medical practice, the surgeon's choice of a particular approach to hysterectomy is commonly based on personal beliefs rather than the strength of evidence.
Historical Development
Hysterectomy was first performed as a vaginal procedure by Langenbeck in 1813 in Gottingen, Germany when he successfully removed a prolapsed uterus of a 50-year-old woman with an ulcerated cervix. Abdominal hysterectomy (AH) was performed some years later by Clay of Manchester, England in 1843, although it has been accounted that Heath performed an abdominal subtotal hysterectomy some time earlier when a presumed large adnexal mass was found to be uterine in origin. To the present day, the ensuing refinements in surgical technique and advocacy for a particular approach have been driven by the recognized need to reduce morbidity and improve outcome. At its outset, mortality from hysterectomy was as high as 100% in the best of hands, in large part due to the absence of antisepsis, blood banking, modern general anesthesia, and the attainment of standardized methodologies. The ensuing technical evolution of AH underwent a number of stages including the use of large mass tissue ligatures, refined isolation and control of the uterine vessels, intrafascial dissection, and finally the simplified extrafascial technique that has become the standard approach to this procedure after publication by Richardson in 1929 . 1, 2 In an effort to reduce the risk of hemorrhage and infection, only one out of 3 hysterectomies was total versus subtotal by the 1930s. In the 1950s with advances in antibiosis, blood banking, and anesthesia, total hysterectomy became the general standard of practice to eradicate the perceived risk of cervical stump carcinoma. 3 A recent multicenter, prospective study that evaluated 1851 women reported a perioperative death rate of 0.1% of abdominal and 0.2% vaginal hysterectomy (VH) patients. The overall risk of death was nearly 3 per 10,000 for women aged 35 to 44 years rising to 6 per 10,000 for all ages combined. 4 The rationale for total hysterectomy has gradually eroded by the introduction of Papinicolaou smear screening, colposcopy, outpatient therapy for preinvasive cervical disease, publicized concerns that bowel, bladder, and sexual function may be better served by fundectomy alone, 5 the notion that less is better, and by the recent popularization, marketing, and advancement of laparoscopic supracervical hysterectomy (LSH). 5, 6 After the first laparoscopic hysterectomy reported by Reich et al 7 in 1989, the promises of less invasive surgery further energized the hysterectomy debate. Proponents of laparoscopic hysterectomy promulgated a number of putative advantages including the ability to provide better hemostasis and to perform concomitant intraperitoneal surgery such as adhesiolysis, treatment of endometriosis, and adnexal surgery while requiring less postoperative analgesia, providing superior cosmetics, and insuring an accelerated recovery. The primary mantra of hysterectomy by laparoscopy is its ability to avoid the dominant sequelae from the laparotomic incision. It is generally agreed that laparoscopic and vaginal hysterectomies take more skill when compared with AH.
The Demographics of Hysterectomy
In the United States, more than 550,000 will be performed this year most commonly for uterine fibroids, abnormal bleeding, and pelvic endometriosis. The rate of hysterectomy varies globally and in the United States is substantially higher than the United Kingdom, Australia, and some other European countries. At a median age of 40.9, as many as one-fourth of American women will undergo hysterectomy by age 60, 8 as opposed to 17% in England or Sweden. 9 The overall rate of 7.7/1000 women in the US also differs geographically, as low as 5.7/1000 in Northeastern, 7.8 in North Central and West, and as high as 9/1000 in Southern regions. 10 Regional disparities in the rate of hysterectomy are linked to a number of factors including the utilization of hospital beds, the availability of surgeons and operating room time, the particular training and experience of the surgeons, the level of remuneration relative to procedure, differences in surgeon attitude toward hysterectomy, types of healthcare provider organizations, the extent of primary care gate-keeping, variations in patient education and awareness of alternatives, the degree of established guidelines and clinical care pathways, and the accessibility of physicians and healthcare facilities for patient encounters.
Despite the introduction of alternative techniques for controlling abnormal uterine bleeding such as endometrial ablation and, more recently, the levonorgestrel-releasing intrauterine device, a recent report found that rates of hysterectomy in the United States had not changed significantly over the years from 1990 to 1997; in effect remaining at 5.5 per 1000 women in 1990 and increasing ever so slightly to 5.6 per 1000 by 1997.
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The rate of laparoscopic hysterectomy continued to rise, accounting for 9.9% of cases by 1997, with a concomitant decline in AH but without significant change in VH rates. Despite a large body of literature establishing that when compared with AH, VH obviates the risk and recovery from an abdominal incision and is associated with less disruption of bowel function, less risk for visceral injury and bleeding, earlier discharge, shorter recuperation, less pain, and faster return to normal sexual activity, 12 AH continued to be the most common procedure accounting for 63.0% of cases performed in the United States during 1997.
The surgeon's final selection of a particular approach to hysterectomy is a complex distillate extracted from the indication(s) for surgery, customary practice, patient preference, the level of informed consent, the perceived and realized cost and reward, individual skill and experience with each surgical alternative, prior medicolegal conflict, published guidelines and established norms, and patient characteristics such as body mass index, uterine size, need for oophorectomy, extrauterine pathology, degree of uterine descent, previous pelvic surgery, and parity. American College of Obstetricians and Gynecologists guidelines simply state that the choice of route for hysterectomy ''depends on the patient's anatomy and the surgeon's experience,'' and that VH is usually accomplished in women with mobile uteri that are not larger than a uterus at 12 weeks of gestation (280 g). 13 
Comparing Methods of Hysterectomy
Named for the British epidemiologist, Archie Cochrane, The Cochrane Collaboration was founded in 1993 as an international nonprofit and independent organization, dedicated to making upto-date, accurate information about the effects of healthcare readily available worldwide. It produces and disseminates systematic reviews of healthcare interventions and promotes the search for evidence in the form of randomized controlled trials (RCTs). A recent Cochrane review was dedicated to determine the most beneficial and least harmful approach to hysterectomy when comparing the various methods of total hysterectomy commonly used today throughout the world. 14, 15 After performing a detailed literature search using a variety of databases dating back to 1968, a systematic review, or metaanalysis was performed that included only RCTs where one surgical method of hysterectomy was compared with another in women with benign disease. Hysterectomy was classified according to 4 fundamental approaches including AH, VH, and laparoscopically assisted hysterectomy without (LAVH) or with [LAVH(a)] laparoscopic control of the uterine vessels, and total laparoscopic hysterectomy where there was no vaginal component and the vault was closed using laparoscopic techniques.
A literature search initially identified 42 RCTs of which 27 survived a rigorous evaluation for methologic quality. A total of 3643 subjects were included, the majority of whom were 41 to 50 years old. Among the studies, 2 compared VH with TAH and 16 LAVH versus TAH; 4 studies compared LAVH, of which 1 compared LAVH with LAVH(a), 1 compared both LAVH versus TAH and versus LAVH; and 3 compared LAVH, TAH, and VH. In 3 of the trials, the type of LH could not be determined. Furthermore, 20 were from a single center and the other 7 from 2 to 30 study sites. Only 2 series used an intention to treat analysis whereas only one employed a reliable power analysis using 1380 subjects. The reader is reminded that to detect a 50% increase in a particular injury based on a 4% incidence of complications, using a 1-tailed test at an a (Type I error) of 0.05 and a b (Type II error) of 0.2, would require 1460 women in each arm of the trial.
The weight of the conclusions of the Cochrane review must be moderated by the heterogeneity of data, including the use of nonuniform exclusion and inclusion criteria such as uterine size and mobility, prolapse, hormonal pretreatments, neoplasia, adnexal pathology, previous pelvic surgery, morbid obesity, pelvic adhesions, endometriosis, and uterine fibroids. Only 18 studies reported the use of prophylactic antibiotics and just 16 reported the surgeons' experience.
Given these limitations, the metaanalysis found that intraoperative blood loss was lowest during LAVH and did not differ between LAVH and LAVH(a); blood loss during VH was less than AH. The duration of surgery was longest during the performance of LAVH(a), whereas LAVH was found to take a shorter period of time than TAH. The duration of hospital stay was substantially longer after AH but did not differ between either type of LAVH and VH.
Fever and wound infection were significantly more likely to occur after AH. Return to normal activity after AH was significantly slower than VH, LAVH, or LAVH (a). Urinary tract injury (bladder and ureter) was more apt to occur during LAVH when compared with AH, whereas no difference was noted when compared with VH or between the LAVH subtypes ( Fig. 1 ). Statistical analysis failed to reveal any difference in the rate of visceral injury (bowel) among all of the hysterectomy techniques.
The authors concluded that whenever possible, VH is preferred to AH. Most importantly, whenever VH is not possible, LAVH or LAVH(a) is preferred to AH, although it has a tendency for greater chance of bladder and ureteral injury. They were unable to make any significant comment regarding the relative benefit of total laparoscopic hysterectomy and to collect data regarding long-term sequelae and outcomes for any of the fundamental approaches.
The Argument for VH
Quite clearly, a number of investigators have reported that traditional contraindications such as prior abdominal surgery, a uterine body larger than 12 to 14 weeks, suspected adnexal disease, and a lack of mobility are in fact not contraindications for vaginal surgery.
Despite the widely recognized advantages of VH when compared with AH, it continues to be used in the minority of surgeries performed for benign uterine conditions. Several prospective studies have demonstrated that VH can be safely performed for the enlarged uterus by skilled surgeons in an outpatient setting. [16] [17] [18] The main indication for vaginal surgery is uterovaginal prolapse, whereas the most common indications for hysterectomy, bleeding and fibroids, continue to be customarily managed by AH. Miskry et al 25 conducted a study to determine, under controlled conditions, whether there are significant differences in the duration of hospitalization and recovery between AH and VH for indications other than uterovaginal prolapse. In a 2-center double-blinded, RCT, 36 women with heavy menstrual bleeding, uterine fibroids, or pelvic pain were randomized to AH or VH. VH was associated with a reduction in hospital stay compared with AH. Furthermore, patients undergoing VH had reduced analgesic requirements, faster return of bowel action, and a more rapid return to preoperative activities. 19 Although the route of hysterectomy is typically determined by the preference of the surgeon in the context of the patient's condition, AH is more apt to be performed due to inexperience and a general lack of enthusiasm with the vaginal approach, the belief that it is an easier surgical methodology, the assumption that it will proceed faster, and the concern for the need to convert to an abdominal incision to complete the task. On the contrary, the risk for laparoconversion is small and not established to be significant.
Compared with AH and LH/LAVH, the relative safety of the vaginal approach is the ability to retract the bladder and ureter away from the uterine artery pedicle. VH is rate limited by vaginal access and uterine mobility. These factors may be problematic in certain circumstances such as nulliparity, morbid obesity, and postmenopausal vaginal atrophy. Admittedly, certain 20 Moreover, studies have consistently demonstrated that the majority of normal ovaries can be removed vaginally without undue difficulty during VH.
The long held contraindications to VH may no longer be valid. In the hands of experienced surgeons, VH is an effective and safe procedure for benign nonprolapsed uteri regardless of parity, previous pelvic surgery, or uterine enlargement. A number of studies directly challenge the long-held view that a large uterus and prior pelvic surgery are contraindications to vaginal surgery. They question the true need for laparoscopy or laparotomy in this setting.
Varma et al 21 investigated whether the deliberate decision to carry out as many hysterectomies as possible by the vaginal route can be effective in increasing the proportion of vaginal hysterectomies for benign conditions in the absence of prolapse. Excluding patients with prolapse, adnexal disease, leiomyoma larger than 16 weeks, and malignancy, 272 hysterectomies were performed over a 5-year period. At the start of the study, the route of surgery was 68% abdominal and 32% vaginal. By the end of the fifth year, the pattern was 5% abdominal and 95%
vaginal. Conversion to AH occurred in only 2 cases. There was no change in the case mix or morbidity during this period. By the fifth year, most oophorectomies were also performed vaginally. 21 Figueiredo et al 22 studied 300 consecutive women undergoing VH using hemisection, intramyometrial coring, myomectomy, and wedge resection techniques for nonprolapsed uteri with benign uterine conditions, without suspected adnexal disease. VH was successful in 297 women (99%), of whom 21 (7%) were nulliparous, and 219 (73%) had a history of pelvic surgery including 150 with previous cesarean sections. 22 In 617 women assigned to a route of hysterectomy on the basis of uterine size (greater or less than 280 g), presumptive risk factors, and uterine or adnexal immobility or inaccessibility, Kovac 23 was able to successfully complete the procedure by the vaginal route in 94% of those with uterine weights exceeding 280 g and 97% of those having risk factors often cited as reasons for selecting AH.
Unger compared the surgical outcomes of women with moderately enlarged uteri undergoing VH with those of women with uteri of normal size. Thirty consecutive women during a 2-year period with uterine enlargement to a weight of between 200 and 700 g underwent VH or LAVH. These patients were compared with a control group of 160 women with uteri weighing <200 g who also underwent VH. Although there were no significant differences between the 2 groups in regard to complications or length of hospital stay, there was a linear relationship between uterine weight and operative time, surgery taking longer for women in group 1 than for women in group 2. Vaginal morcellation of the uterus was needed in 80.0% of the women in group 1, and only in 10.0% in group 2. 24 Magos et al 20 successfully removed even larger uteri (380 to 1100 g) by proactively
Hysterectomy in the 21st Centuryusing a combination of uterine volume reduction techniques. The authors prospectively evaluated the feasibility and safety of performing VH on enlarged uteri, the equivalent of 14 to 20 weeks gestational size (Mean 16.3 wk) in 14 consecutive women with or without bilateral salpingo-oophorectomy. Using bisection, morcellation, and coring techniques, all were successfully completed by the vaginal route. Specimens ranged in weight from 380 to 1100 g (mean 640 g), the largest of which were 880 and 1100 g. 20 Benassi et al 12 conducted a RCT in women without prior surgery who required hysterectomy for large symptomrelated uterine fibroids (wt 200 to 1300 g) by randomizing them to undergo VH under spinal anesthesia (60) or AH using general anesthesia (59). VH was associated with significantly shorter operating time, faster recovery, less analgesia, and greater satisfaction. 12 Miskry et al 25 conducted a RCT comparing VH with LAVH in women with an enlarged uterus (>280 g) showing that LAVH offered no identifiable advantages over VH despite previous pelvic surgery, a history of PID, the presence of moderate or severe endometriosis, associated adnexal masses, indication for adnexectomy, or nulliparity without uterine descent. Darai et al 26 examined whether LAVH offered any advantage over standard VH by randomizing 80 patients specifically referred for AH to VH or LAVH. In the VH group, there were no laparoconversions despite 13 cases of uterine weight of at least 500 g and 4 cases that were at least 700 g. Furthermore, there were no differences in the frequency of concomitant procedures such as adnexectomy between the 2 groups. 26 Hwang et al 27 conducted a 3-arm RCT on a group of 90 women who required surgery for large uterine fibroids randomized to vaginal, abdominal, or laparoscopically assisted hysterectomy.
In 44% the largest was 8 to 10 cm, 29% 11 to 13 cm, and 6% >13 cm, whereas 21% of women had 2 fibroids 6 to 8 cm. The uterine weights ranged from 450 to 1800 g. In the VH group, only 7% 2 women had to be converted to abdominal surgery. They found that VH was associated with shorter operating time, less blood loss, less pain, and less febrile morbidity. 27 Chang et al 28 retrospectively studied 452 patients who underwent either LAVH or VH over a 24-month period. In the VH group there were linear correlations between uterine weight and both operating room time and blood loss. The authors concluded that VH is best reserved for a uterine weight less than 350 g. Unfortunately, the conclusions are biased by the fact that the route of hysterectomy was based on the choice of the surgeon. 28 Deval et al 29 prospectively evaluated the relationship between uterine weight and morbidity in 214 women undergoing VH for uterine fibroids. The only exclusion criteria were suspected adnexal mass, a very narrow vagina, or an immobile uterus. The women were stratified into 3 groups according to uterine weight: group 1, uteri <180 g; group 2, uteri 180 to 500 g; group 3, uteri >500 g (maximum 1350 g). Morcellation was used 30% of the time in group 1, 73% in group 2, and 100% in group 3. Operative time increased significantly with uterine weight. There were no significant differences between the groups with regard to complication rate, perioperative hemoglobin loss, analgesia requirements, time to passage of flatus and stool, or length of hospital stay. 29 Agostini et al 30 evaluated VH success and complication rates in relation to parity by prospectively observing the outcomes of 466 attempted vaginal hysterectomies regardless of uterine size or mobility in 52 nulliparous and 293 parous women without a history of prior abdominal or pelvic surgery. VH was successfully performed in 96.2% of the nulliparous and 99.7% of parous patients. Nulliparity was associated with longer operating times, more common complications, and greater blood loss. More recently, the same group studied the value of LAVH(a). Forty-eight patients without adhesions, endometriosis, or adnexal pathology were randomized to undergo either LAVH or VH with bilateral salpingoophorectomy by experienced vaginal surgeons, with all procedures resulting in successful adnexal removal. There were no significant differences in operating time between the 2 groups whereas complications were overall higher with the LAVH(a) group. 30 Davies et al 31 assessed the feasibility and safety of vaginal removal of ovaries at the time of VH by prospectively studying 40 women admitted for VH and bilateral oophorectomy. Thirty-nine (97.5%) of the 40 women were managed successfully via the vaginal route; only one woman required laparoscopic removal of one ovary containing an ovarian cyst which had not been diagnosed preoperatively. 31 Sheth 32 demonstrated that even adnexectomy for a presumed benign adnexal mass can be successfully accomplished along with VH. Adnexectomy was successful in 158 (95%) of 166 consecutive women with a benign adnexal mass scheduled for VH with adnexectomy. Laparotomy was required in 8, in 5 for adhesions, and in 3 for malignancy detected during the surgery. 32 To objectively evaluate the degree of risk of bladder injury related to VH in the context of prior cesarean section, Boukerrou et al 33 studied the possible relationship of perioperative and postoperative complications in vaginal hysterectomies in patients with a history of cesarean section. Retrospective analysis of all the hysterectomies over a period of 8 years at a single institution identified 741 completed vaginally, among which the cumulative frequency of bleeding and injury to the bladder was significantly higher in the patients with a history of cesareans (18% vs. 4%), whether single or multiple. 33 Despite the compelling evidence that, whenever feasible, VH should be performed for a benign uterine condition, most recent graduates from US residency programs may not have the experience, comfort, or skill to provide this option for their patients. There exists a widely perceived degradation of surgical training that is pandemic and predictably more significant for programs with smaller clinical volumes. The decline in surgical training can be attributed to a number of factors including reduced volume of surgical cases, restriction of work hours to an 80 week, the rotation of residents to multiple facilities, the inculcation of topics in primary care without substantially changing the level of training in obstetrics, the emergence of new technologies as hysterectomy alternatives, increasing patient self-advocacy for nonsurgical alternatives, and the continued attrition of experienced mentors to teach these procedures. Relying upon case logs alone that have no necessary relationship to the level of competency or degree of involvement in performing these procedures, the average US graduate has participated in some fashion with 85 abdominal and 35 vaginal hysterectomies at the time of graduation. Furthermore, a recent survey revealed that among the 266 residency programs in the US, only 30% reported having any formalized training in surgical skills whereas the majority relied upon subjective ratings based on recall of performance to evaluate surgical skills. 34 Acknowledging the overall reduction in surgical training, including that required for VH, presents a significant obstacle to carrying out the implied mandate by the Cochrane Collaboration Hysterectomy in the 21st Centuryand others to perform VH whenever feasible. Credibly established as still a less morbid approach than AH, the use of laparoscopy to facilitate vaginal delivery of the uterus (LAVH) can realistically bridge the gap between the relative difficulty of surgery and the relative level of inexperience for many gynecologic surgeons. Furthermore, it can be used by default whenever relative contraindications to VH such as the need for concomitant oophorectomy, previous pelvic surgery, the larger uterus, and nulliparity are considered significant. LSH, developed in the early 1990s, completely obviates the need for vaginal surgery and is a sufficient treatment for the large number of women undergoing hysterectomy for idiopathic heavy menstrual bleeding or uterine fibroids with resulting abnormal uterine bleeding or pressure-related symptoms. Zupi et al 35 reported the results of a RCT which compared LSH with hysteroscopic endometrial resection, demonstrating that LSH resulted in significantly better patient satisfaction at 2 years. Although the rest of the literature on the subject of LSH are primarily case series and retrospective studies that suggest reduced operating time and blood loss as well as a quicker return to normal activity when compared with LAVH, 6 the ultimate value for LSH awaits the results from appropriately designed RCTs that compare this procedure to vaginal or AH.
The Current Role of Supracervical Hysterectomy
In the United States, nearly all hysterectomies (98%) are still performed by removing the fundus with the cervix. A recent survey conducted in the MidAtlantic states revealed that despite believing that the risk of future cancer of the cervical stump was minimal, the majority of respondent gynecologists indicated that prevention of cervical cancer and doing away with the need for pap smears were the key reasons for recommending a total AH. 36 Removal of the cervix as a preventative measure is not borne out by present evidence as the risk of cervical cancer after supracervical hysterectomy has been reported to be less than 0.1%. Moreover, conversion from a normal to a high grade smear after 3 consecutive normal smears is as low as 22 per 10,000 in women aged 30 to 49 and seems to remain stable thereafter. 37 All the same, the number of subtotal hysterectomies performed in Denmark during the years 1988 to 1998 increased by 458%, whereas the number of TAH decreased only by 38%. 38 Based on a body of inadequately controlled studies reporting lower risks of wound infection, ureteral injury and sexual dysfunction, 39 many gynecologists and consumer groups have advocated that preservation of the cervix during hysterectomy will invariably prevent the consequences from alteration in nerve supply and anatomic relationships created by cervicectomy. Arguably then, when compared with total hysterectomy, supracervical hysterectomy should result in better sexual function, lower rates of urinary incontinence and apical prolapse, less urinary and bowel dysfunction, less bleeding, less operative time, less infection from contamination by vaginal flora, less risk of injury to the ureter, bowel, and bladder, and the elimination of vaginal cuff granulation tissue as well as cuff cellulitis and hematoma. Unmeasured to date, retention of the cervix during hysterectomy can also significantly alter the emotional and perceptual impact of hysterectomy. For some women, supracervical hysterectomy is perceived as a ''hysterectomy alternative'' that pivotally empowers the decision to undergo hysterectomy by permitting voluntary preservation of what is perceived to be the most vital part of the uterus.
Generally speaking, overall sexual function seems to improve for many women after total hysterectomy. Roovers et al 40 studied sexual satisfaction after hysterectomy in a series of 413 women who underwent hysterectomy in 13 hospitals in the Netherlands. They found that sexual satisfaction was improved after hysterectomy with an increase in the frequency of intercourse after surgery, regardless of whether subtotal, abdominal, or VH had been performed. 40 Rhodes et al 41 conducted a 2-year prospective study after hysterectomy which included measures of sexual functioning before hysterectomy and at 6, 12, 18, and 24 months. Most of the 1101 women interviewed before hysterectomy, who completed the study, were between 35 and 49, white, married with a single partner, and had at least attained high school graduation. The percent of sexual engagement increased significantly at 24 months after hysterectomy and the rate of dyspareunia and those not experiencing orgasm dropped significantly. 41 Ellstrom et al 42 studied 74 women for changes in psychologic well-being and sexuality after being randomized to undergo either LAVH/LH or AH for benign conditions. Using standard measurements for psychologic well-being and sexuality, there were no significant differences between the 2 groups at 1 year after surgery 42 Until recently, the putative benefits of subtotal over total hysterectomy have not been critically tested. Three RCTs have examined the question of total versus supracervical hysterectomy and begun to demystify a number of popularly held suppositions. Nevertheless, the limited numbers of subjects and relatively short-term follow-ups preclude forming significant conclusions regarding the clinical appearance of new pelvic support defects and the comparative risks for bladder and ureteral injury. For example, it would take more than 2000 subjects to be randomized to provide adequate power (80%) at a of 0.05 to detect a 2% versus 4% difference in the rate of urinary tract injury alone.
Using a validated self-administered questionnaire with 2, 6, and 12-month follow-up by mail, The Danish Hysterectomy Study enrolled women to undergo total abdominal (140) and subtotal AH (136) in a multicenter unblinded study. After 12 months, significantly more women in the subtotal hysterectomy group had urinary incontinence symptoms (9% vs. 18%) and new incontinence symptoms developed in 2.1% of the total hysterectomy and 7.6% of the subtotal. Quality of life scores improved significantly for each group in both mental and physical measures. There were no significant changes in constipation for either group. Sexual satisfaction was unchanged both at entry and at 12 months. By 12 months, only 3 women developed vaginal prolapse. The relief of preoperatively defined pelvic pain was no greater for either procedure. Twentyseven women in the subtotal hysterectomy group (19%) experienced some type of vaginal bleeding postoperatively that was considered manageable, of which 2 ultimately had the cervix removed (trachelectomy). 43 Using a randomized, double-blind, multicenter design, Thakar et al 44 randomized 279 women referred for benign disease from 2 hospitals in London to undergo total or subtotal hysterectomy and assessed pelvic organ function at 6 and 12 months as well as postoperative complications. Women with body weight greater than 100 kg, prior surgery, or known endometriosis were excluded from the study. They reported no difference in urinary (nocturia, dysuria, straining, incomplete emptying, and stress or urge incontinence), bowel (constipation, straining, use of laxatives), or sexual function (frequency of intercourse, orgasm, vaginal lubrication, dyspareunia, and rating of the sexual relationship with a partner) at 12 months after either procedure. Both bowel symptoms and dyspareunia improved after surgery for each group. After subtotal hysterectomy, 7% experienced cyclical bleeding despite endocervical desiccation, and 2% experienced cervical prolapse. The total hysterectomy group was associated with longer duration of surgery, greater blood loss, and equivalent hospital stay. 44 In the first US trial to compare total hysterectomy with subtotal hysterectomy, Learman et al, 45 randomized 135 women to undergo abdominal total (67) or subtotal hysterectomy (68) from 4 institutions. All were premenopausal and underwent hysterectomy for fibroids or abnormal uterine bleeding. After 24 months, women in both the total and subtotal groups reported reduction in both pelvic symptoms and back pain. Urinary tract symptoms and incontinence were similarly reduced in both groups. There we no significant differences with regard to the use of pain medications, infection rate, pelvic pain, and depression. The recovery was the same for the 2 groups. There were no significant differences in the rate of complications or degree of symptom improvement. Overall, 5% of the subtotal group experienced postoperative cyclical bleeding leading to trachelectomy in one at 15 months. 45 From these 3 randomized trials, there seems to be no clear advantage of subtotal hysterectomy for preserving or enhancing sexual or bladder function. The reason for lack of visceral dysfunction after total hysterectomy may in part be related to the anatomic distribution of the rich autonomic nerve supply to this area. Rather than damaging Frankenhauser plexus of autonomic nerves by dissection of the nexus of the uterosacral ligament with the pericervical tissues, careful anatomic evaluation of the uterosacral and cardinal ligaments has revealed that the greatest concentration arises in the lateral two-thirds of these tissues. 46, 47 This may help explain the visceral dysfunctions otherwise encountered after more extensive dissections during radical hysterectomy.
The occurrence of vaginal bleeding from the cervical stump after subtotal hysterectomy, reported in 19%, 7%, and 5% of the 3 trials, respectively, remains a significant concern and begs the question of whether supracervical hysterectomy obligates a certain population of women to undergo another surgery to ameliorate this condition. The inability to insure amenorrhea may be reason alone for women to seek removal of the cervix and remains important information during informed consent for women considering this surgical option. The need for a second surgery will undoubtedly add morbidity and cost to the decision to undergo a more conservative option to total hysterectomy. Okaro, focusing on symptoms related to retention of the cervical stump, reported a long-term retrospective follow-up of 70 consecutive women having undergone LSH, of whom 14 were treated for endometriosis in the past. After a mean follow-up of 66 months, 24.3% reported symptoms related to the cervical stump and required further surgery. Trachelectomy was performed in all but one of these women, when histology revealed endometriosis in 23.5% and residual endometrium in 24% of the stumps, respectively. 48 Quite clearly then, the significant risk for postoperative cyclical bleeding behooves the surgeon to make every effort to surgically ablate any potential for the growth or implantation of endometrial tissue in the high endocervical canal at the time of surgery. Moreover, the finding of significant uterovaginal descent and/or an elongated cervix at the time of preoperative examination should signal the potential for future descent of the cervical stump and eventual need for trachelectomy. These patients are more likely benefited by a primary or laparoscopically assisted VH.
Conclusions
The final decision by a surgeon to perform a certain method of hysterectomy customarily mirrors her or his individual experience and relative level of personal comfort with a particular surgical approach in the context of the patient's condition and indication for surgery. Under the best circumstances, after a thorough discussion of all reasonable alternatives, the selected methodology should echo the mandate to do no harm and minimize the risk for complications. Given the significant morbidity and prolonged recovery associated with a laparotomic incision, every effort should be made to avoid the performance of AH. The best available evidence points to the significant advantage of the vaginal approach over other methods of hysterectomy for benign uterine conditions. Moreover, most traditionally held contraindications to performing VH seem to be unfounded in the hands of experienced surgeons. Regrettably, the current state of education in residency programs is not providing a level of surgical competency to meet this charge. Whenever vaginal surgery is not an option due to physician and/or the clinical circumstance, laparoscopically assisted hysterectomy offers the best alternative to the abdominal approach. Although the promises of supracervical hysterectomy have yet to be convincingly demonstrated, LSH may offer the least morbid alternative to VH.
